1. The crystallographic information (in .cif format) for Ti 5 C 2 O 6 and Ti 3 C 2 O 2 1-1. Ti 5 C 2 O 6 -- Based on the stress-strain relation, the independent elastic constants of Ti 5 C 2 O 6 and Ti 3 C 2 O 2 at the zero-pressure are calculated and listed in Table Is. In addition to elastic and hardness parameters, it was suggested that ideal strength of a perfect lattice should be considered as an indicator to determine the upper limit of the bearing strength, because the strength further examines the stress-strain relation at a structure far from the equilibrium lattice. In most cases, the fracture occurs first under a large shear deformation. Considering the structural features of Ti 5 C 2 O 6 and Ti 3 C 2 O 2 , we judge that shear fractures most prone to occur in the directions perpendicular to the carbon chains (for Ti 5 C 2 O 6 ) and to the normal of graphite layers (for Ti 3 C 2 O 2 ). We plot the calculated stress-strain curves under the selected shear strains in Fig. 1s . The ideal shear strength can be obtained at the highest point of the stress-strain curve that means a failure during deforming a perfect crystal.
------------------------------------------------------------------------------------------------
The results show that both Ti 3 C 2 O 2 and Ti 5 C 2 O 6 endure a similar first level failure strain at the engineering shear strain ε f ≈ 0.10. The ideal shear strength of Ti 3 C 2 O 2 is ~25 GPa, a little higher than that of Ti 5 C 2 O 6 (~19 GPa). The rigidity of two compounds can also be deduced from the fracture performance at the maximum point. The curvature at the apex of Ti 5 C 2 O 6 is smoother than that of Ti 3 C 2 O 2 , indicating that the lattice of Ti 5 C 2 O 6 are more flexible. This strength-deduced result is consistent with that from G/B and Poisson's ratio indicators.
Interestingly, our results indicate that Ti 3 C 2 O 2 will experience a cyclical meta-stable phase transition, namely P3m1→R3m→P3m1, under the shear strain perpendicular to the normal of graphite layers, which means that Ti 3 C 2 O 2 can recover its lattice making the sandwich layer structure hard to fail even loading a large shear strain (ε ≈ 0.30). However, the structural failure in Ti 5 C 2 O 6 occurs directly when the shear deformation exceed the first level limit strain. The conductivity components (3×3 tensor) of Ti 3 C 2 O 2 are calculated based on Boltzmann transport theory. In the unit of (Ωm) -1 , the conductivity components σ ij/ τ (τ is the electron relaxation times) of Ti 3 C 2 O 2 at 300 K are: σ xx /τ=0.25475995E+21 σ xy /τ=0.28285102E+15 σ xz /τ=0.46992619E+03 σ yx /τ = 0.28285102E+15 σ yy /τ = 0.25475965E+21 σ yz /τ = 0.10050197E+04 σ zx /τ=0.46992619E+03 σ zy /τ = 0.10050197E+04 σ zz /τ=0.20574782E+20
and the conductivity tensor can be further approximated as:
The electron relaxation times τ is a constant, thus the result shows that the conductivity of Ti 3 C 2 O 2 are significantly anisotropic, and the conductivity along the a or b axis is about 10 times higher than that along the c axis. 
